Gene expression profiling, chromosome assignment and mutational analysis of the porcine Golgi-resident UDP-N-acetylglucosamine transporter SLC35A3.
SLC35A3 encodes a Golgi-resident UDP-N-acetylglucosamine transporter. Here, the porcine SLC35A3 gene was assigned to Sus scrofa chromosome 4 (SSC4) by a combination of radiation hybrid and linkage analysis. Expression profiling using real time RT-PCR showed ubiquitous but variable transcription of SLC35A3 in a selection of tissues. The deduced 325 amino acid sequence revealed a hydrophobic protein with 10 predicted transmembrane helices and the N- and C-terminal tails facing the cytosolic side of the Golgi apparatus. In addition, mutated versions of the UDP-GlcNAc transporter were analyzed in a yeast complementation assay, which allowed us to identify important domains and amino acid residues. Thus, the N-terminal tail was inessential for activity, whereas removal of the first transmembrane domain inhibited yeast complementation. The hydrophilic C-terminus was dispensable while mutant proteins either fully or partially deprived of the last membrane-spanning helix were functionally impaired. The third luminal loop showed modest sequence conservation and appeared structurally flexible as certain deletions were acceptable. In contrast, the fourth luminal loop was more sensitive to changes since the competence of the mutant protein was lowered by mutations. Substitutions of glycines 190, 215 and 254, which are invariant positions in the SLC35A subfamilies affected activity negatively. Interestingly, inhibition of function by a valine to phenylalanine mutation, which has been associated with skeletal malformations, is likely caused by structural incompatibility of the bulky aromatic phenylalanine side chain with the integrity of the transmembrane helix, since substitutions with the smaller aliphatic side chains of leucine and isoleucine were acceptable changes.